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(54) MATERIAL FOR IMMOBILIZING BIOLOGICALLY ACTIVE SUBSTANCE AND 
IMMOBILIZING METHOD 

(57)Abstract: 

PURPOSE: To obtain a material composed of a substrate and a polymer compound supported 
on the substrate and having a carbodiimide group, capable of easily immobilizing a biologically 
active substance and useful e.g. as immobilized enzyme, antibody or antigen or a diagnostic 
having immobilized nucleic acid. 

CONSTITUTION: This material for immobilizing a biologically active substance is produced by 
reacting a substrate consisting of a 96-hole microplate made of polystyrene with a diisocyanate 
compound such as 4,4'-dicyclohexylmethane diisocyanate and a diamine such as 1,4- 
diaminobutane, adding a solution of a polymer compound having a carbodiimide group and 
prepared by treating with a carbodiimidation catalyst such as 3-methyh1-phenylphospholene- 
1 -oxide and incubating the mixture at 60** 0 for Ihr. An aqueous solution of a biologically 
active substance such as enzyme, hormone, antigen, antibody, hapten, peptide or DNA is poured 
into the well and treated at 37** C for 2hr to immobilize the active substance to the material. 
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( 0 0 0 3] ^(DTcib. m'i&'^n^m^itt^m^(K>ij 

^'^ (1986) 1 ^9-41 
10 -43 v#B3) 

[ 0 0 0 4 ] X. mmnt. 

J. R. Day, P. S. Flora, J. E. Fox, N. R.falker, B 
iochen. J., 278, 735-740 (l991)#Ba) ^(O^of^i^ 

m\zmr^m(D:fym\Z'Ol^X\t. SorenR. R, Mette R. 
L, Svend E. R, Anal. Biochein., 198, I38-M2 (199 
1). Jonathan N. K, Joseph L. W, Joseph P. D, Rache 
I E. H, Mary C, Eugene L. B, Nucleic Acids Res., l' 
5, 2891-2909 (1987). Allan J. M, Jeffrey R. B, Ter 
eoce W. P, Biocheffl. J., 191, 276-279 (1990), J. A.* 
Ronning, M. S. Ureda, Biolechni rocs, 8, 276-279 
(1990)^tC^i^$nTli-5. ) 

2. -hn-t;UD-xX{i:l-^n>lgH^tcUVSSItifeU 

\tMmmm\z^omm^^mm^ a. sanbrok, e. f. 

Fritsh, T. Maniatis, Molecular Cloning, Cold Sprin 
g Harbor Laboratory Press, Second Edition, page I, 
109-2. 113 andpage 9. 36-9.46) Lfz^. V>f^rD:/U 
-h±\Z^mmm-^itXm^ (C. C. N.Parry, A. D. 
B. Malcola, Biochea. Soc. Trans., 17, 230-231 (198 

9)) t^moi^m^^r®^t?>ijm^i)^^i^tixi^ 

[0 0 0 5 ] 

<i^oy3iVt^:^miz\tm.^oh^ctt^^m^nx{^^rz. 
it^m^\z^^:^^^r\t. ^^u,mt>^'Si^mr. 

f&'^^n^^^\tmvi<oE'^^i)^~'ij\z7 ^ jm^. 
^^x^titz'Bmmm±^^^uw.x^mLxm'^itt ^ 
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A D N A -^i^fiftiS i#rc/<t l^^filt D N A ^CO, 

ffili t tig ^ ^ li @ ^ T t /<t <!: :5 il,-i^7i« * 
[ 0 0 0 7] ^s^^icii. 
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[ 0 0 0 9] 

R' COaH + RN«C«NR R* C 



^mW-B - 2 3 9 7 5 



\z^^BMf)^mmLrc±!^^m\zmi^u^n^m^-r^rz 

mmLtz±'^'^^\z^^fs,^m^m^r ^tz^(D:^m(D 
mn^w^m\^jL\z^n^ntz:^)iif^v^ 

[0 0 10] BP-^, ^ }'mmi^. mx 

[0011] 

[{fcl] 

(=0) OC (NHR) =NR 



R' C (=0) OC (NHR) =NR f 

R" OH R* C (=^0) OR- 



+ RNHCONHR 



R- NH2 -* R' C (=-0) NHR" + RNHCONHR 

R" CO2H - R' C (=0) OC (=0) R" H- RNHCONHR 



nt^^m'^kiA^m-^nx^t)^ mM\zmmL. 
nm\zis.m^'^^mm^m\z^hx\t. jBi^L^-r<. 
nmkmmx^ti\i^:ztiimmLtz. *^b^0 

ti)vtsV-( B^Y^it^^kzm^L. ^Mm^^m^^tzi^ 

[0 0 12] J^T{I*^§^S:#^tCgeB^-r§. 

[0 0 13] t'^mx^m^n^mit^tLx\t. m^t^ 

n^Wi^-^^tz^<D^nWtLX(D\9im^^tzth(OX 

^m^xK^'^u^L<\t^(Dni^(D^m^m\^ (o~ 

[0014] MIC:^«J6<ltcH, 



h'x;u. 4^'j7y{bt:x'Jx>, #U77^kx^u>. 

; TJU^n'^^A. A 

[0 0 15] ±i2SWcDJ^4^<h LTti. mx\t. y ^ )l 
iL-:f. >*7->ii, ^?a7;r-A. m. m. ff, 7r-f 

^\zmmtfi\^^. 

[0 0 16] :^^mrmmt^:h)\^^^z^^ a hs 
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6 1 5 9 9 ^^z>^lCF^^$nTCi^:^ri'^L. M. Alberi 
nof)CD:^?i (J. Appl. Polyn. Sci.. 21, 1 90 (1 990)) 

^^^\mm¥ 2 - 2 9 2 3 1 6 ^{^^m\zm^>^t\x^^^ 

it. mA\t. 2. 4 - h U l/>i;'f y '>7:^- 2, 10 
6 - h 'J U>V'f y i^74^"- 2, 4-hUU>>^-f 
yv7:f-h<h2, 6- h»Jl/>i;<yv7;^-h<;org 

n^v-r y v7^— h, 4, 4' , 4" -hU7x->l|/ 
P<^^>hU'f y2^7:^i-h, 4^Sx^>x>r y5>7^- 

>v<y->7^- h, *^;<^i^>v7x-;ue;>T y 

-1, 5 - y >/7^- h» 4, 4' -fc:7x-U> 
v^-^ y S>7^-- h , i/7x -;|/^ > >- 4 , 4' ->?^ 20 
yy7^-h, 3. 3* -v^h + i^-4, 4' - h* 7 
X -;i.v<y v7^- 3, 3' -v';t5^;^>;7x- 
;^;<37>-4. 4' -vwy >7^-h, -fyji^DVi; 

[00 18] X. ±^3^iJ:^;P4^v'f 5 Ftt, -ec:)^^ 

^;1'7x-;k y i/7^- h. P'x^^v^u-r y v7 

(00 1 9] X. ^Bti^ii^n^ci-r^^;^^ c<d 
^^zh^mm±mtbx\t. -OH. -NH2. -co 

OH. -SH. -NH7;i. + ;i.*ss^WT-Sf[:^lb*!;i 
rmmzmmrt^^ y '>7^~ K?f^^^t:^ti;&^e>a§^ 4o 

( 0 0 2 0 ] ±M^m^^^J^ ^Jzyy^-hOtlAt^i?^ 

^ ^'it^i&mt^mmtLxit. m^(Dh<D^m7Ft^ 

ctit^Vt^f)^. 1 -7xr;u- 2 -4^;;;i^u>- 1 - 

C,H,OH 4- CsH»~N=C=N-"C,H, -> 

R' NHj + RN=C=NR 

Ocfc-^tdiifr-rs (Frederick Kurzer. K. Doaragbi-Za 
deh, Cheiical Reviews, 67, 117-1 35 (1 967) R^CAndrew 50 
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[0 0 2 1 ] ±i2:1?U;^7;i.3j<v-r 5 KOMiaii. te^jgr 

^tCtl^\z^r)mmLrzU::i7.^i^l^\tm^^ ii^m 

;^cJ6(c. U^&i^z^mt^^o{zLxh^iK 

[0 0 2 2] ffi(D*jI.3Kv-f ^ hML^i^. ^JAt^t^^pg 
6 3- 1 7 2 7 1 8^ii^JfcyC!^^Bg6 3 - 2 6 4 1 2 

sn'j^m\zmm^ti^j:z>/^. ^^^^iti^iiTnu^t-^^v 
u >is $:#ijD L T/i § ^ 4 $ n Ac ^ 

( 0 0 2 3 ] li'rtlcD^i'7'T$)oTt). *^B^T<§^ffl 
± 1 0 Oi^TcO;^ vV5 KS^^t L Tl^-S t) C!)*W 

^^u^n^m^t^mtiiz^Ki-f. x. mizt!)its>^^ 

5 HSO^AM 0 ie^±0*l^«tt^®T-iSra1jli«/<tli 

(0 0 2 4 J X, :^^mvmmr^:h)i^.i^^ ^ hk^^ 
^ft^^yo^^^fioisai txfi. ioooj^<±Tfe 

0. 1 0 0 0 0 OtATT&^Cc!:;5WSLU, 
[ 0 0 2 5] laj, irEW«S;i?U-f y v7;^~K 

0 0 o{zmrzr^i^h<Dh^tEt^i!>^. z 
■<^V(Dm^^{z. ^u7^^x\tou^>m^^iftL 
^U75H^^#AL, ^"f^m^m^mm^zmm 

^M^'f'it^miz:^\-f^ti)l^^i^^ a KS©j^it;^4«i^ 
<, 7)lo-)l. 75>. 7xy-;u. 

^ >K^o^r 1■^s<!:^^:(D®^i^K IIS ts^s-r SCOT 

(^t2] 

^ C.Hs-NHC (-N-C^Hg) OCjHg 

(^b3 J 

RNHC (=NR' ) NHR 

filliaus, Ibrahio T. Ibrabiii, Chemical Reviews, 8 
1 , 599-606 (198I)#fli) OT. *^B^I1. C(DJ:ot^ 
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[0 0 2 7 1 :^^mom^^n^®Mt^tzi!b<Dtm 

[ 0 0 2 8 ] hMk^^ll. '^^miz^^C. S 

[ 0 0 2 9 ] mrgS»l5r±(cmri2:^j;u4^i;<^ hMb^i^^ 

[ 0 0 3 0 ] ^(D^o\zLxm^nrc:^^B^comi^^n 

t>0T^o> c<Dj:ots,fBii^mti.x\t. m^mxit 
^m^o^^m^^^. w\zmi^&^\z\t. mm. 20 

>. tKW. tail. Ay7^>. ^y^K, 

DNA. ^figDNA, RNA» -^fiJc R N A ^^IJ^T § C 

[ 0 0 3 1 ] ±m:^^m(Dm^<^m^^^t^rcib(D^^ 
n\z^D. ±sE(D^ott^^mn^^^r^iz\t. 

m^^n(D^i^f)m^^n^^o\z. 7i^m^\t/^yy 7 

\t. '^\tDm^i^^<Df&m^mut>nu\^^^'^iz. 0- 
I 0 Qx:t't^ctf>m^bi'^. 30 
[ 0 0 3 2 ] z<D^^\zLxm^rirzm^^nrz^^^ 
Mfi, '^mi^i^n-^^mu^zi^iv^^'^iz^mizm.^^nrz 
h<Dx$,o. ^ A/7y±^(Di^mrm<mt>tixi^^ 
^1^^ i^mf^i^m^mi^^tzik^m) iz^oxhfsimt 

WimtLXiDmmmofK^^'^mm^^^^mLxi'^^. 
[ 0 0 3 3 ] i^. mm^x\t. ^^mmomm^ti^m 

m i^-^m^) \t^mx^^t)^. Frederick Kurzer, K. 
Dooraghi-Zadeh, Chemical Reviews, 67, 117-135 (19 40 

i^mizx^h<Dtmm^n^o 
[ 0 0 3 4 ] uT\z:^mm^^mmiz^oM\znmizisi 

[ 0 0 3 5] 

4. 4' - vv^D^+i/;U>^>>?< V v74^- h 1 
17. 9 g t i^i? D^^^v^l.'f y ^7^- h 1 2 . 5g 

^Yitmm (3 1 50 
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)Vif^'J^ 5 Hit^^ (M^gf 1 0 , Wi^^^l-m 2 4 0 
0) ^?#;to :i01Og€:ltO. ;^iS'/-;H00ml 

[0 0 3 6 ] -^^if^v^ ^ Yit'^^mmzcD^^^m 

<y;}ND>v-f y vr^- h 1 9. 9 g t n -T/^^JK 
yv7^-h2. 0 g ^;^;i.z}^>^'f ^ hMbSii^ ( 3 

I - 7x - - 2 -4^;^;fxU>~ 1 -^4^'> K) 
0. 2 g ih^tCg^^H^T, 1 8 0 t:T3 BrBlSlt>^ 

0. 1 9 0 0 ) <^^#fco CCOl 0 g^^ 

0. v^DD;*3'>l OOml iC^iSL. ^^l/^J^v-fS 
Hft^%^i8E2 ^Hfc. 

[0 0 3 7 ] :^^>1^vW 5 hMb^^iSfeg 3<Di3ai^ 
2, 4 - h 'J U>v^y vy^- h/2, 6~h'Jlx> 

y i/y^- hcoS^^ (?g^i!l^= 8 0:2 0) 7 
8. 4 g<h7x-;Kye^7^-M 1. 9gi:^7^h 

D □x5"u> 6 1 5 g v-f a K-ftfttiaK 

(3-j;<^;i.~ 1 - 7x -;U:J^7.^U> - 1 - 
H) 0. 9 g <i:^{C^^|?S^T> 7.5t:T2 4^r«^^ 

i&^-it. yj;i.:fxvW^ hMk^#i^fl^3 (m^gf 1 0. 

1 5 0 0) 

[ 0 0 3 8 ] :^;i.:i^s;< 5 Vit^^mWLAom^^m 
4, 4 * -i^*7xr:;u>^>>?<y >^7^- h 1 1 2. 
6 g <h7x::i;i/'f V'>7^- N 1 1. 9g<fc*xh^h 
HD7^> 9 2 2. 7 g ^ H^bffli!® 

(3->^;u- 1 - 7x-;i^;l^;;^;rNU> - l -zt^iy 
F) 1. 2 g t^tC^^^ffl^T. 7 5'CT16P§F«1^ 

2 3 0 0 ) 

[0 0 3 9] :^)i7f^i^^ i I'it^^m^so^mmm 

m-xh^;<5';i/=^^>"JU>i7-ryv7^-h700g 
X7^;U>- 1 -:t^'> H) 14g^^^^a^T. 18 

om 2^rBi^jt^$u. •I'ys-T^-h^i^^xh^^t 

:;fclr^T. fl^tiy^cy7;U;J?i;-f ^ F 7 4. 6gtm^S6 
cdtJ^'J (^+vx^u>) qey p<^;i.x-x;i.6 3. 6 
g^ 1 0 orxM 8^rBlS;£:^U)^c. cn$:10glR 
0. 5 Ot:Ti[@7K9 0 g:&^>!rtc:^;U;i^vM^ Fit^ 

ti^?^5 (^^i^^^^a 1 4 0 0) ^nrz. 

[ 0 0 4 0 ] 5 F{t:^tl^?S6 (^^it^ij 

4, 4' - >-'7xX;|.pt5' >>?^ y v7;^;- h 1 6 2 g 
^xS7t FP77> 8 8 6 g4'T;^;U#>?-r^ Fffctt 

F) 0. 3 3 g ch^lCg^^S^, U7^^y^7.TT7 

BtfBii^i£;$ti:, F^h:^^^?8t6 (M^g6 

0 . ft^i^^^fi 1 3 0 0 0, U V-^g^ l 5 Sfi 
%) 
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[ 0 0 4 1 J ti)\^t^z^^ ^ \^it^^mm7 (Dmm^i 

m-T h^>^;L':^^'>U U> >'< y i>7^- h 7 0 0 g 
i::^;!.^^^^ 5 NMb«J^ ( 3 - > - l - 7 x-^;iv 

X4^U>- 1 K) l^g^^^^lS^T, 18 

^jpz^y x^/-;i.8. 9 g ^ 8 0 t:T2 40trpm^& 

^-tt^t^. P - K^l-X>;^;i..1^>SgpC^;H 8 . 6g^ 
^lOAl C:tltC^S;fc 6 9 9. 3 g^^ 

^\ZtJQ^. K^b^i^F^jK? (IS¥i^^^i=^M 

1 6 0 0. ^'jT~ig^ 1 OMjl%) ^^IIAco 
[ 0 0 4 2] ^ hMt^^^SS 8 0D|J!ii9iJ 

-f V^n>v<y vT^- h 2 0 g<h:^;U;J^v< 5 H^t 

-^^i^F) 0. 2g^mm^m^T. isoms 

v-r^K7- 5 6 g(h3~v^5^;i/75y-n-yptr 
;P75>2. 0 4 g^ 8 cm ^rBlS^£:^#}^c^. p 

- ^;^x>x;^;J^>i?;<^;^ 3. 7 2g^jta^. 1 ^r^i 
iRii&SitAc. cntc^®7Kl 2 0 g^^^icjto^v 
^ v< 5 H^b^tr^iS^8 1 4 0 0, 

[ 0 0 4 3) iyju^z^^ ^\^i\:^!^mm9(Dmitm 

4, 4' ->?>'i>DA4^i/;l.;)Ci$r>c;-f y 1 
17. 9 gch:^;U:i?v<^ hMktt^ (3~^^;i.- 1 - 

^mnm^T. i a orTSPiPniRi&^-fr, <y >7;^^ 

= 2. 4) ^^;rc„ ^1 6 ;^ i; -f K 

7. 8 5 g <hm^^*!l 6 Oii^ »J (:t^iyX^U>) =e y 
^^)lX-y^)[,S , 9 2 g $r 1 0 0rT4 8^faS*$ 
iiTzo cntC^^Tfc 1 2 4 g ^^>5rJclip^, 
5hMI:^t/^f^9 1 3 0 0, Jl^ijy'-a 

S 1 OSS%) ^^IAco 

[ 0 0 4 4] ;^7>ii';j?v-f 5 0 ommm 

4. 4' - v7xz:;U;*^>>;<yi/7^-h 1 5 g<t 
;^;U3i^v'f ^ hMt«!lBit (3 - ^t^ju- I -7x-;u- 2 

***^*^>- 1 V K) 0. lg€:xh^tHP 

75>i 4 5 g^', mmf^m^T. i sx.-^^msiR^. 

y v7:?^- h^i^v7x-;i.;<i5^>:^;;i.:J^vW 
/^^'^Ux-T^^Ug. 44g€:llDA, 75'CT48^Pb1 

»2ioo, t^o^-mmi omm%) ^mrz. 
v-ryx74^-h©^g^#» (^i^iii^=8 0 : 2 0) 1 5 
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x ->il^;fx;^4^ U>- 1 -^:^.> }4) 0. ig^xh^h 
KD7^>1 SOgffi. g^^S^T. 7 5'CT8 5$ra1 
K^^-^^. <y'>7^-h*j^hU U'>:^;U;|^i;-f = H 

h KD4^vyD/^>x;^3i^>i^:^ h ij 1 , 62g^ 
»u;t. 7 5X:t2 4^Pb^Sj«:$-i3-, ^.'11^^ 

t/^fSi 1 i^^i^i^^mi 0 0 0, 0 
mm%) ^ntc. 
10 [ 0 0 4 6 ] I'it^^^mmi 2<om^m 

4, 4' - v7x-;i.;X^>v-f y v7^- }s 2 4 gt 
¥i^^^a4 0 O02j?Ux^U>i^iJn-;U2 0 g^x 
t Hd7^>4 4 0 g(cjta^S^£;$ti-fc. :^ 
\^itfAm {3->5^;i.- I ~ 7x-;^;^^;^:J^ 
u>-i-^+vK) 0. 2g^mx. i^mnm^T. 

1 2 (i&¥i^:j^^fi5 3 0 0, :it5u^-«s 1 omm 

[0 0 4 7] \'i\:,^mmmi :^ommm 

20 4, 4 ' - D A+^;i.;< ^ >i;^ y 5^7;^- |. 5 

2. 4g^:l, 4-v7^yy^>8. 8g^xh7h 

Fd75>620 gtcJtoAS^^ii-^to 

l-t^'yY) O. 5g$:j[iD;^. ^^^S^T. 7 5 1: 

T4 8^fBiMitv?ii-, ^Yit^^mmi Z 

(IS¥i£|^^^S3 7 O 0, 5j^Uv-^gSl omft%) ^ 

[ 0 0 4 8 ] mmmi 

(1) "^-f ^ PyU~ h±^(DDNA:f 'Jrf^?-<7)@ 

30 

7 7 - v'^^ rS' -M 1 3 m p 1 8 CD 1 a c * Z^i^^J© 
^Ji.5^^D-x>yii--r hO^fi^i^ 2 9 h a s e^m^ 
DNA^fi^^ (MILLIPOREttlg. Cyclone PUs DNA/ 
RNA Synthesizer) JCJ;0. e<TOigSe^J<DD N A t 

hUyh7fv>7;i.;^'J7^X7T^-if3>v:i^' 

75i5^^h (MILLIPOREttS!) ^^S^^^^htz. \it 

5' BGA GGA TCC CCG GGT ACC 

GAG CTC GAA TTC 3* 
[ 0 0 4 9 ] 4*^'jX^^>^(;)9 GAv^^nyu- h 

^x^y^;i,-eJ:<25tj#L. 6 0 r T 3 0 Lfc. 
l:^5^>^^$n^cDNA:t'Jn-v-^SS (±!B:lSie 
^\\<D\ Q pmo \ /m\m^(Oi\^mm) 0. Iml* 

uy7;u;j?e;-f ^ J^**^is^s$nAc»>x;i/<i:ttfli^3i$jfi 
0 LTU/^v^r>x;U (7^7>i:7) <^)cfe(Di5(D5?^::5olc 




il 

[ 0 0 5 0 ] (2) 

3%BSA^ifie (2% Bovine Serum Albumin (BSA) 
/0.2M NaCl/OIMTris HCL 0.05« Tr i t on-X-1 00) 0. 2 10 

mi^m?.. z 7 x:r 3 0^^ y^jL^- h bit. bs 

X77:$'--tf3>vay-h^i^ (!25pg/ai Slreplavi 
din-Alkaiioe Ptiospbatase conjugate (CL0NTECH$2)/0. 

2M Tris HCl, 0. 05^ Tr i I on-X- 1 GO) 0. Iml^m 

1 (0.2M NaCI/O.IM TrisHCI, 0. 05X Tr i ton-X-IOO) 
0. 3 m I Tl 0 5^:^0 3 lEliJfef^L, i5fe#ig^2 

(O.IM NaCI/O.lH Tris HCl, pH9.5/50ral MgCI,) 0. 
3 m I T 1 (el^it L^c^. SM^jS (Img p-Ni t ropheny 20 
Iphosphale disodian salt bexahydra te/0. IMNaC 1 /O. IH 

Tris HCl, pH9.5/50bI MgCl:) 0. lml€:JflDA.^ 

m^:^ 1 iC^f. 
CO 0 5 1 ] ||1S«^2 

(1) ^-f ^ □ y h±'\(^7 h U7' hr b: v>7;U 

^UX5'U>|gC09 6 ^pyu - hO^'^/xJl/S?^ 

(a^#^6~l 0) XZiDy.i^V^^ hMb^^jgaSfl 0 30 

0. \m\^lB7L. 6 CCTM P^r^^-f >:4^rL^- hL 

v>7;i':^7»j7;J-X77!$'--tfD>vay-h^J8i (12 
Spg/ml Streptavidin-Alkal ine Phosphatase conjugate 

(CL0NTECH^)/0. 2M Tris HCl, Tr i ton-X-IOO) 

0. ImX^I^K. 3 7r-r3 0:^'f >^a^- hL 

[ 0 0 5 2 ] ( 2 ) ^di 
i5ti^fffil (0.2M NaCI/O.lM Tris HCL 0.05X Triton-X- 
100) 0. 3m 1 Tl 05^::)''P3lHl^il^L. Mlc. iJfe?^ 40 
^0^2 (O.IM NaCi/O.IM Tris HCl, pH9. S/SOmlMgCI, ) 
0. 3m I T 1 [Hl^?^LAc'#. SM^?^ ( (Img p-Nitr 
opheny Iphospha te disodium salt hexahydrate/O. IM Na 
Cl/O. IM Tris HCl, pH9. 5/50diI MgCI, ) 0 . 1 m i $:j[iD 

^, ^rgr 2^rBi^fis*£:$-a-fc. 2 B$p«ii(si§ft. §^ 

[ 0 0 5 3] 

S*J<hLTOjJ^'J;^5'U>ST'f i^ayu- h (SUMILO 50 



) 4#^¥8 - 2 3 9 7 5 

12 

N ELISA^ 9 6 F T^U - h type C (tt^^-^ ^-f htt 
mm : ;b;i.4^=^^v + S) i:, 5 hWb^^ 

ofc. ^^^^ 1 (C^f. 
[ 0 0 5 4] ||2iS0ii4 
S^^iLTtO. ll2fg^3-e^fflLfct)(D<hl5lli(D;}^ 

?g5, 7, 8. 9<&ffil^ lliS0'l2 il^^CDStS^^fro 
fc, J^^^a 1 tc^r. 
[ 0 0 5 5] ^Jg0i|5 

Wi 1 ^-^Mty^cT-f ^ PT'U-hlCO. 0 1M(?[)HEP 
ES (pH7. 0) T^IRLfeACTH'^cy^" H^Uzf 
■7- ^^^y'^:x'7^m (Img/ml) 0. 2 

mlS:5^!aL; S<ziS^, iSJBcSr^T, 

^^Ufco Cco^f^^ 3lEl^D3iL;t. ynu/=^^>^?S 
( 1 0 %B S ASr-^tf 0. O1M0HEPES. pH 
7. 0) 0. 2m 1 *«>x;Kc^^aL, 3710^3053^ 
^:7x>iK7)^J^<5:JtT. 0. OlMcOHEP 
ES (pH7. 0) 0. 2mi^^aL, «feifL;t. C 
(0^f^$ 3-lslfeOjiLfc. ^AZ'YH'^^T.X gG (C 
YMBUS;W:t'y--rx>xg ^^^y Htti3> Img/ 
m I C05 0 %i?^U-feD-Z^?^) ^0. 01M(0HEP 
RS (pH7. 0) Tl 0 OiSlC^IRLrc^lfi^O. Im 

1 $r>x;ptc^^ttb. ^iSTS o^>sit>$ii-fcSi£;^. 

"^WL^^X. 0. OlMOHEPES (pH7. 0) 
0. 2ml€:5^at> ^^bfc. c:co^f^>& 3[HlJi0ii 
b^c. $xv^7;^ I gG-V^^ I gG~7;U;^u 7^X7 7 
^^-if 3>viLy— h (Kirkegaaer S Perr^^^hU 
-tt^. 1 m g/m 1 CO 5 0 % ^"jir D-x^?e^) ^ 
0. OlMCOHEPES (pH7. 0T 1 0 0 0f&lC^& 
IRifcJSaeO. 0 Im 1 S:j!)a7L, ^iST3 o^^si£;$-a- 
fc. S^&^> iS^K^JtTO. OlMCDHEPES (pH 
7. 0) 0. 2m 1 $:5^^Li5fe?^b;^Co C(^)j#f^^30 
^Oiityc:. 0 :s.)\^\Z^n'mWL ( 5 0 m M C^^li®^ 
iS(pH10. 0), 5mMMgCl,, 5mMp-- 
h07xz:>iUiJ>K2:fhUr>A) 0. 0 1 m I 
A> 3 ^X.X\m^K^s^^tz. 0. lN;K^:M-'j'^ 
ATK^ffi^O. 2mI€:J0A. ^i^i^^f?^ $ it fc. ^3^7^ 
SttT4 0 5 nmO®iRMS:«iI:tLy5:, I^mc0^if^€:5 

[ 0 0 5 6 ] mmme 

»J;^^U'>t'-X [Poly(styrene-2SU divinyl benzen 
e). 200-400oesh] 5 g ^ /7 JPii^ v < 5 H fb^l^^fg 
1^2.3>4.6, 10,11. 12,1 3 0^«R?^ 
(THFT 1 Of^^f?) 1 0 Om I (C 3 O^PBlSitbfc 
^, 6 0'CT3^K^«IL. :^^^I?'>*<^ hMb^i^tfi^ffl 




13 

-^yT^y ^ )l^-r^mL. ,^@7K 5 O O m l T^vf . 

•r. 

1 0 0 5 7 ] mmmi 

>?>7;i:^3'j7>j-X77^S'-if3>va.y-h@^t*- 

f - 

[ 0 0 5 8 ] mm0is 

(1) P E T 7^ ;PA±^CDDN A:r U 
iJX^U>xU'7i$^ U~ h (PET) 7^;i.A<&lc 
mx 5 cm<D§[:^mizmmb. Z(Dy ^ )\,A±lZ:h)]^^ 
i^-fa -4. 6, 1 0 - 1 3 0 . 

5ni I ^Xhf>a-^-TMSLfco ::07>f;UA^8 

7^;i.A$:^fc, \f:t9->mm^tirzDNA:tiJzl'7- 

^i^m i^^^m I <D \ 0 0 pm o I /m I m^Ti^mm) 

I u I ^ti)lt-i?-(^ H{k^4^TMatf::7^;i.Ai:^ 
a[^!lSS:lfgLTI.i/ci:U7^;l/A (:/7>^) tC^OO^feOD 

CO 0 5 9 ] (2) ^|±i 
^ajli. CLONTECH^COGENE-TECT DeUclion Syslen^ffl 
iif^fi, -e-cODeleclion ProtocoUCfif o;'^. fi^TlC 

(a) 7^D^y:^>// 

A-f yiJA-y /7{cDNA@^7^;i.A^An, 3%BS 
ASIJg^ 2 m 1 ^rj&DA, 37t:> 3 0 ^^-f > + a ^- h f 

( b) ;^ h h 7 t'v>7;U;^ ij 7:t X7 r 

>vrLy- h^^^B s AS^?8f^®§i^5fe^. 

h7t'v>7;U;^7 U 7;t;^775^--tf3>>?ay- 
?^ 1 m I ^jllDA» 3 0^:^<> + ^'<- 

(c) iJty^ 

^^mi (0. 2M NaCI/0. IM Tris HCI, 0.0551; Trilon-X- 
100) <D2ni I Tl 0 5^t5-3 3I«lt5fe^!M--S. 

(d) /X^y 77-^^ 5 




V 
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Ik'^m2 (O.IM NaCI/O.lM Tris HCL pH9.5/50iiiI MgCI 
J O 2m I T 1 ©E^f-S. 
(e) ^fi^if^ 
^MJgfgt (t5fcf^fgt2 (O.IM NaCl/O.lM Tris HCI, pH9. 5 
/SOml MgCl:) O 1 m I + B C I P^f^ (SOing 5-Broiiio- 
4-cliloro-3-indoIyiphospbate/900Bl Dimethyl fornaniid 
e) 3. 2/il+NBTfiS (SOmg Nitro Blue Tetrazoli 
ud/I. Sol TOIaethanol) 6 . 4 u \ ) 1ml $r]!lDA, ^ 
CO gr m T 3 P4 ^ ;R $ -fr ^ , 

10 ( f ) 

i^:lS:^2tC^"r. 
[0 0 6 0] ^»fi0!I9 

(1) PET±'\C07: h7t'v>7;i.^»J*;:^7 
4, 6. 1 0-1 Z^^mLtzy^ )II:.\Z. T.VU'Xh 

7 1' > 7 ; 1/ ;^ ' J ^ ;^ 7 7 ^ - tf 3 > y 3. y - h ^ 

. (125pg/nl Streptavidin-Alkal ine Phosphatase conju 
gale (CIONTECHM/0.2M Tris HCI, 0. 05X Triton-X-lO 
20 0) ?:;^^U^i>Wa Hfb^^TMgL^c7>f ;PAi:feffi 
MS^lffiLT(r^?:tU7^ ;bA (y^>^) t3*D(D^(D3 

CO 0 6 1 ] (2) ^^m 

(a) tJfe^^ 

^i^^i^l (0. 2M NaCl/O.lM Tris HCK O.OSX Triton-X- 
100) (D2m I T I 0^^5-0 ZMlk'^htz. 

(b) A'7 7 7-3^^ 

ifc7^?^2 (O.IM NaCl/O.lM Tris HCI, pH9.5/50ial MgCI 
:) (02m I T I Sgj^Lfc, 

30 (c) n^mw 

m'^mm i^^mz (O.IM NaCI/O. IM Tris HCI, pH9.5 
/50bI MgCI: ) (0 1 m 1 + B C 1 P (SOmg 5-Brono- 
4-c&loro-3-indolyIphosphale/900Bl Dimethy 1 f orDanid 
e) 3. 2u I +NBT^ (SOng Nitro Bine Tetrazoli 
am/l. 8b! 70Xelhanol) 6. 4 u \ ) lm \ ^mX. 
(7) m T 3 ^ TbI % M 16 $ -ti- ;t . 
(d) j^^ 

[0 0 6 2] ^Ml^jl 0 
10 (1) i^y 7.Jl^<DD]^ A:t^) zi^-com^ 

^^mm\-'4. 6. 1 o-i z^mmh. %mmzt 
(2) ^ai 

^lffi0^J3<!:lRl^(D:^fifetCctf5 0^DNA^:gliliL/c. 
;l$^2tC^f» 
[ 0 0 6 3 ] ||JS0«J1 1 

(1) ;^/7X±'\(ox h h7t'v>7;u;^'j3ixX7 
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<2) ^ai 

[ 0 0 6 4 ] %^m \ 2 

(1) ^^i-^ODNA^'j lf'7-<D@^ 

J^^b^^^Jgll -4. 6, 1 0- 1 3 $MSLv IIJ£^ 

(2) ^di 

2 ic^-r. 
[ 0 0 6 5 ] mmm 1 3 

(I) ^«±'\<0X huy h7t*v>7;i/:^U*J7.77 

HYk^^^fg? 1 - 4 . 6> 10-13 ^^ML> HiS^iJ 
4 <i:limco:;^fifCci: 0 X h U y h 7 f > 7^;^ U jJ^T. 

(2) 

[ 0 0 6 6 ] j^. ±ieilj^^J8- 1 3iC^liT. ^^(D 
S^-^±cDMSiP^£Sll^LJt<hC^ 0. 5-1 umT^ 

2 1 0 0 c m- 1 #ifiO:b>il/;i^>?< 5 HtCiNFW©®iR*^ 

[ 0 0 6 7 ] mmm \ 4 

^?^1. 2. 3, 4. 6. llv 10. 12> \Z(D^ 

[ 0 0 6 8] ^;®0ill 5 

t^^^^Ji, IISg««J4 <h(plri-ex h U-y K7b'v>-7 
;U;^ 'J 7 7 5^--^ D > va^'- h ^S^bJ^iUU 
/co i^^^a 2 {c^T. 
[ 0 0 6 9 ] glJfifi^l 6 

^0. 7 p.m) ^:^;u4^v'f a Kik^tJ^f^ 1 . 2. 

3. 4. 6, 10, 11, 12, 1 3 (TH F 

■r2 0fe^s?) lo^^Hssiufc^. eo-CTso^p^ 



( 9 ) 
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^Molecular Cloning 9. 31 -9. 5 1 (Mo 1 ecu I 
ar Cloning, a laboratory Danoal second edition, co 
Id Spring Harbor Laboratory press 1989) tCtS^o T fir 

[ 0 0 7 0 ] DNA^^f-m-^-ti- i^m 

ii^i!, DNA M¥ Salndard Markers, A -Hind IN Diges 

t) I u ^ xjfjn-T.fjimn.^mr^mLtzm 

10 "C> A DNA (^iiiittiS, bacteriophage Acl 857 S 
aa7 NAs) ^StC, STRATAGENE^IS. Randon prinerBri 

olinylation Ki t t^Tf^lJ! L b*:t^ Xb^ P - ^ 

0. 5 /i g^A^:/u3^-rXbfc. f^, h7>;^77- 

^:f-f p > ;<> y > icfir t)nT S U V i 5 MS 

^frLfc. $^tr, ^ajtl, STRATAGENEtt^. Flash 
(^^^^) Detection Sys tenlc <fc 0 ft o fc, ^(Dife 
20 ^, 7:^P-Xlir\^filc<l: 053'iS^tT;t7 > h 

[ 0 0 7 1 ] ttl^^i 1-15 

s tmmizmmLx^mmtLfz. i^mtBii . 2(d 

I 0 0 7 2 ] ittie^ 1 7 iVt^m\Z^^DN Aomth) 
iU^^r h ^ ^ )l ^ )\^^ Y^m^i^tzmrnvHA 

30 77 — i^'^^^^'-M 1 3inp 1 8© 1 a c ' Z^^^(0 
'^)lj-^u-->^'^>i h(D^f)^i^2 ^ h ^ s e 
L, DNA^fifc^ (MILLIPOREtt^, Cyclone Plus DNA/ 
RNA Synlhsizet) JCJ;?), (O^m^noDU A^"^ 
^Ltz. C(D^J5JcDN A(^ 3 * 6 2 S B 

^gtc«, m^m\z7. hi^y'hy \z 'J >yjit! 'J y 7tx 
7 7 --tf □ > V a h 5^ > A ^ i^^-r fi?) ic, 

fcf:tf^>7:t;^7;r;i/7ay-f h (MILLIPOREltSI) 
5* *^StCtt, 7ayU>:^- (MILLIPOREttIS) 

f^, t:x^f^>7;^-x77;^7a3^-r 

40 BT7a y U >;^-li, H2N-T?KLfc. 
^££^0 2 

5'H2N-GAG GAT CCC CGG GTA 

CCG AGC TCG AAT TBC3' 
[ 0 0 7 3 ] :if^UX^^'>S!^T<^>py^'- h (SUMILO 
N ELISAffl96FyU- hType A httl?, 

a®ii75yg) 05 Ate 2 %i^;u5';u7;i'x t F 

i^^^^^U-H) ( 2 %y;i.^;i/7;i'xb H/P 

BS^®^?Sf (pH7. 4) 0^:0. 1 m 1 ^^35:^^ 
L, ^iaT?2^FBl&®Lfc. 7fcT2l5|i5fet^l^, 7a/U 

50 >:h-mm-\^:t^>mMkDNAto::f'7-mm (±e 
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2 0) [ 0 lymo \ /ml m^Ti^mmmm) o. ^^muz^r. 

1 m i ^ 2%^)l^)l>7^Tt V9IimOx.)l5:r: [ 0 0 7 4 ] 



8-23975 



]8 









S^«5 


Kt&S (Aba. ) 


«a 




1 


1 


PSIi 


DNA 


4 4, 1 
±0. 7 


0. 4 9 

±0. 04 


2 


1 






1 0. 9*' 

±a. 9 


0. 6 7" 
±0. 08 


3 


5, 7-9 




DNA 


3 0.7 

±0. 6 


0. 4 9 
±0. 02 




5. 7-9 


PS8! 




10. 6 
±0. 4 


0. 6 2 
±0, 07 


5 


1 


PSSI 




5. 07 

±0. 03 


0. 9 7 
±0. 03 


S 


10-13 


ps«e--x 


DNA 


100 


1. 5 


7 


l'-4, 6, 
1 0-1 3 


psiiif'-x 




5 5. 5 


0. 5 


1 7 




PS« 


DNA 




2. 6 1 
±K 3 6 






^» 
itm 


















s 


1-4, 6, 
1 0-1 3 


PET7'f 


DNA 


o 


X 


9 


1-4, 6, 
10-13 


PET7'f;UA 




o 


X 


1 0 


1-4, 6, 
1 0-1 3 




DNA 


o 


X 


1 1 


1-4, 6, 
1 0-1 3 






o 


X 


1 2 


1-4, 6, 
1 0-1 3 




DNA 


o 


X 


13 


1-4, 6, 
10-13 






o 


X 


1 4 


1--4, 6. 
10-13 




DNA 


o 


X 


1 5 


1-4, 6, 
10-13 






0 


X 
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( II ) 



[lltBB) ¥fi£6^8 M 2 3 B 
i^m^iE 1 ) 

immi^mE^] o o o 4 

[ 0 0 0 4 ] X, mmrit. 

1. ^^\z^:!i--)im^m'r^^mt9t-)i^^ 

(P. J. R. Day. P. S. Flora. J. E. 
Fox.M. R. Walker. Biochem. 
J. . 278, 735-740 (1991) ^M) mO) 

(lai, z<Dmm\zm'r^^<o:^m\z'D\,^x\t. sore 

n R. R, Mette R. L. Svend E. 
R.Anai. Biochem. . 198. 138-1 
42 (1991). Jonathan N. K. Jos 
eph L.W, Joseph P.D.Rachel 
E. M. Mary C. EugeneL. B. Nuc 
leic Acids Res., 15.2891- 
2909 (1987), Al Ian, J. M. Jeff 
rey R. B, Terence W. P. Bioche 

J. . 191, 276-279 (1990) J. 
A, Running. M. S, Ureda, Biote 
chnirues. 8, 276 -279 (1990)^ 

\tmmmm\z^o^m^^mm^ (J . sambro 

k, E. F. Fritsh, T. Maniatis, M 

olecular Cloning. Cold Spr 
ing Harbor Laboratory Pre 
ss. Second Edition, page 2. 
109-2. 113 and page9. 36-9. 
4 6) LfzO. v-f ^ DT^U- h _b(c1^gg&^^-ttTfg 
^ (G. C. N. Parry. A. D. B. Malco 
Im, Biochem. Soc. Trans. . 17, 
2 3 0 - 2 3 1 (I 9 B 9) ) t^mo^mm^r®^ 

[^iE^^^gS] 0 0 6 0 

[ 0 0 6 0 1 mmm 9 

(1) P E T±-vOX h 1/ >^ h7li v>7;U;^ U ^7.7 
4, 6, 10-13€:ttffitfc7^;PAtC. 




^m¥S - 2 3 9 7 5 



( 1 2 5 p g /m 1 S t r e p t a V i d i n - A 1 

kaline Phosphatase conjug 
ate (C L ONT E C H®1/ 0. 2MTris HC 
1.0.05% Triton-X-100) 

Kb. ^tST 1 O^Pol^^L/t. 
[^^liiE3] 

[^lE^^ftii^] mmm 

[^lE^^^S^Sl 0 0 6 2 

CO 0 6 2) 1 0 

(1) :^^X±^(DDNA:t'J::f v'-tT)®^ 

%mm^tn^o^-n^^xii^7.WLmzii)Vit^-j^ ^ hMb 

^^1^8^1-4. 6. 1 0-- 1 3€:^SL. Hfig^S.^: 
I^^©:&^tcJ: ODN A€:S^L;t. 

(2) ^tB 

^l^^J8_^l^ticD:^&(C J; OS:^DN A^igimLyt. 
^S:^2«C^-r. 
[^^liiE4] 

C*ii£^^^g^J 0 0 6 3 

I^iiE;^^] 

( 0 0 6 3 ] USS^l 1 

(1) ;^^X±'\CDX M/7'h7t*S^>7;i^yjU*X7 

^li0il8_il^^(^):^riT;9^X^®(C l 0 %tl)V^^iy^ 
^ H^b^^i§ffil-'4 6, 1 0- 1 3 ^rS^SL, llSg^j 
iLtlBimo^^^tCj; OX h l^y h7 t'v >7>/U;6 U t-X 
7 7i5^--tf3>v^y- h^B^t;t, 

(2) ^di 

^Hg^J 9_<hl^^(D;^?itcJ; huyh7h'v>7 
;i.;^?'j3t^;^773^-i:n>v3.^- h^«^ffiLfc. liSm 
i&^2{C^-r. 

imJEM^mE^] 0 0 6 4 

CISiE:^i4] mm 

[ 0 0 6 4 5 ^liS0*J 1 2 

(1) ^1S±^(DDN A:t U rfv-®^^ 

llii0*j8_<hi^<i©:&^T^te^®jci o%*;Pzi^vM5 

Kfb^tl^fS 1 ~ 4 . 6. 1 0-1 3^«[SL, 
8_i: l^1iO:^r?£iCcfc 0 D N A €r @^ b /i. 
(2) 

mmmB_tmm<Dy3fk\z^r)m^DNA^^mLft. ^ 



( 12 ) 
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[MiE^iJ^S^] 0 0 6 5 

1 0 0 6 5] nmm 1 3 



(2) 



[^i^iiiE 1 ] 

[^lE^t^iIg^] 0 0 0 5 
C 0 0 0 5 J 

ff gS:^/ci:ltn{^/j:^;^ctU<i:l^f> J;^ IC. ^ $1 i 

[liiE^^iig^] 0 0 15 

to 0 1 5] ±isg*?r(Dj^^^<hbTJi, mxvi. y^)i 

ff, 7r</\*-. ;^7-f HSJJJJMBIS^*^ 

^ T ^ t;?^ 1# {c $y PS H u . 
[^i^^iiE3] 

imiEM^mm^} mmm 
immn^m^^] 0019 

CO 0 1 91 X, §BJc^ti$nsc:<!:-c*^;&^ z(o 

mzh^m^±mtbX\t. -OH, -NH^. -CO 



OH, -SH, -NH7)l^)l^m^^r^it^^mi 

[«iE^^3®g^l 0 0 5 2 

to o's 23 ( 2) ;|^tii 
^l^mi (0. 2M NaClXO. IM Tris 
HCI, 0. 05%Triton-X-100) 0. 3 
m I Tl O^t>'-^3 0iSfe#L. MfC, mmm 2 (0. 1 
M NaCl/0. IM Tris HCl, pH9. 
5/50mIMgCl2) 0. 3 m I "C 1 0t!fej^ b 

^mmmAl mg p-Nitrophenylp 
hosphate disodium salt he 
xahydrate/0. lMNaCl/0. IM T 
ris HCl, pH9. 5/50m! MgCI,) 
0. Iml^^iD;^, ^iaT2^rBl^feS^$-lffc, 2m 

mmm'^s jDiizrDi^xmnizj:^^^^)^^^^ 
xm^Ltc. "ttDmm^&j^iz^t. 

[mJE^MtmE^] 0 0 7 2 

to 0 7 2 ] it^mi 7 Cift^^iZ^^DNAOi^lh) 

7 7 - v'^i^ rS' — M 1 3 m p 1 8 CO 1 a c ' zm^^O) 
^)i^^^n-->{f^^ hC0ft';5^e>29base ^il^ 
L> DNA^fiJ^ttft (M I L L I P OR Ett», C y c I 
onePIus DNA/RNA Synthsize 
r) \ZJ:0. UTOiA^mmODN A^^^bfc. CO) 
^fi^DNACD3* 2#B(DE^ja)feglC«, M 

#5Wtcx hu-fhr^fz^yyjuij ^)y ^y^y 7 ^--^tzi 



( 13 ) 



:^y^)i^7 h (Ml LL I POR Ett^) 




4^^¥8 - 2 3 9 7 5 



5'Hi_N-GAG GAT CCC CGG GTA 
CCG AGO TOG A AT TBC 3 ' 



%^.u^tL^mmPt^^ 1-18-1 B 

^^iKj^siEei^^^iffr 1-18-1 B 

^MiBS35:EStr#^irr i - i g - i B 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 
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□ FADED TEXT OR DRAWING 
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